The project aims to make a biological assessment of Amarakośa with respect to classifying the information pertaining to ecology, biodiversity, agriculture, economic botany and systematics particularly with reference to plants preparing a list of plants/ animals with all their synonyms. It also plans for etymological analysis of names of plants/ animals mentioned in different commentaries and interpreting those explanations in terms of botanical/ zoological characters.
IntroductIon
Sanskrit literature abounds in lexicons. There are references to various lexicons such as those of Kātyāyana, Vācaspati, Vyāi, Vararuci, Bhāguri, Dhanvantari, Amarasi ha, etc., in many ancient Sanskrit texts, but none of these except for Dhanvantari's and Amarasiha's are extant. Between the two the latter's work Nāmaligānuśāsana popularly known as Amarakośa is very familiar to every student of Sanskrit. It is of great interest to note that though the book is the production of a Buddhist, it has been universally accepted as an authority by Brahmins and Jains as well. The fact that the Chinese and Tibetan translations of Amarakośa Among the above from the point of view of biological terms commentaries of Kīrasvāmin and Rāmāśramī commentary are supposed to be highly informatory.
Date and life of Amarasiha
Very little is known about the date and life of Amarasiha. The following Subhāita points out that Amarasiha was one among the nine gems (Navaratnāni) in the court of King Vikramāditya. It is believed that the Vikramāditya mentioned in the Subhāita is none other than the Candragupta II Vikramāditya of the 4 th century A D On the basis of all these, it seems fair to assign a date around 450 A. D. for Amarasiha. According to M.S. Katre ( 1948 ) , however Amarasiha's date is not certain.
Basic outlines of the book
The book, though popularly known as Amarakośa is entitled Nāmaligānuśāsana by Amarasiha, meaning a lexicon dealing with names and their genders. In order to help remember it easily the entire matter is rendered in the form of ślokas as was in vogue at that time. The book is divided into three kāas (parts). Every kāas is divided into vargas (chapters) depending on the matter they deal with. The first part (prathama kāa) deals with matters concerned with Svarga (heavens), Vyoma (space), Dik (directions), Vāri (water) etc., and has twelve vargas. 
Ecology
There is no direct reference in Amarakośa either to ecological principles or the effect of environment on plants and animals. However various physiographic features and a basic classification of the land provided.
Abiotic factors
Abiotic factors of the environment such as rivers, mountains and such other aspects are mentioned in Vārivarga, Bhūvarga, Puravarga and śailavarga. The following rivers find a mention -Gagā, Yamunā, Narmadā, Karatoyā, Bahuda, Śatadru, Vipaśā, Śone, Śarāvatī, Vetravatī, Candrabhaga, Sarasvatī, Godāvarī, Bhīmarathī, Knavenī, Gautamī and Kāverī.
Biotic factors
The Vārivarga mentions various types of water plants that grow in different regions. Various types of water lilies are mentioned-Saugandhikā -light red; Rakta sandhyaka -red lily; Kumuda -white lily; Pukara, Rājīva -lotus; Pundarīka -white lotus. Besides Algae are also mentioned with two names -Jalanīlī and Śaivala. Different types of places are mentioned where various plants grow. The Bhūvarga gives an account of places where plants of different types grow. These are -Navān, Navala -Place where reeds grow; Kumudvā -Place where lotuses grow; Vetasvān-Place where elephant grass grows; śādvala-Place abounding in grasses (probably grassland); pakila -Place full of silt -muddy country; Anūpa -Place with plenty of water probably where hydrophytes grow and Kaccha -Swampy or marshy land.
There is also a mention of fields where irrigated (nadīmātka ) and non-irrigated -rain fed -(devamātka) crops are grown.
Biodiversity
Amarakośa gives a vivid account of flora and fauna that were available to Amarakośa. The description in Amarakośa is by no means a comprehensive one and cannot be taken as a true depiction of the total flora and fauna. 
Plant biodiversity

Amarakośa includes water plants in
Animal biodiversity
Animals are listed in Vārivarga (aquatic) and in Sihādi varga which also includes birds. The following is an account of animals 19. Parrot: Kīra, Śuka (2 names).
20. Peacock: Mayūra, Barhina, Barhī, Nīlakaha, Bhuja gabhuk, Śikhāvala, Śikhī, Kekī, Meghanāda, Anulāsya (10 names).
Aquatic animals (including fishes)
The Vārivarga or the chapter on water deals with all aspects both biological and non-biological pertaining to water -various rivers, boats, ships, navigator, fisherman etc. The following are a few of the aquatic animals mentioned in Vārivarga.
Fish : Pthuroma, Jhaa, Matsya, Mīna, Vaisāria, Aaja, Visāra, Śakulī; Fishlings: Gaaka, Śakula. Sheat fish: sahasradara, Pāhīna Porpoise: ulūpī, Śiśuka; Fish found in seas: Nalamīna, Cilicima; Flying fish: Prothī, Śapharī; Alligator: Makara; Otter: Śiśuma;
Snakes and Poisonous substances (Bhogivarga):
The Bhogivarga gives an account of different types of serpents both aquatic and terrestrial. The following are some of the terms with reference to serpents:
Huge serpent: Nāga, Kādraveya; King of serpents: Ādiśea, Ananta; Boa constrictor: Gonasa, Tilitsa; Water snake: Alagarda, Jalavyāla ;Snakes: Sarpa, P dāku, Bhujaga, Bhujaga, Bhujagama, Aśīvia, Viadhara, Cakrī, Vyāla, Sarīspa etc.
BotanIcal aspEcts
Phytography
Various parts of the plant have been described in Vanauadhivarga. The following are some of them.
Plant parts
The Vanau adhi varga as well as V rivarga mention different plant parts. These are :
Nāla-The stalk of the lotus flower.
Māla, Bisa -The tubular petioles of lotus.
Karahāa, śiphākanda-Rhizome of lotus.
Kiñjalka, Kesara-Androecium
Savartikā, Navadala -leaf buds -young leaves. 
Bījakosa, Varāaka-
Etymology and plant charactErs
A few examples perhaps will underscore the significance of the statement made above. For instance the tree Alstonia scholaris of the family Apocyanaceae has the following names: Saptaparnī -Seven leaves (leaflets); Viśālatvak -Wide and thick bark; śārada-Flowers during Śarad tu (approximately during October and November); Vi amacchada-The leaflets are unequal in size. The dissection into leaflets is unequal. Country Fig---Ficus glomerata of the family Moraceae has the following names:Udumbara -has a bark or skin that peals off.; Jantuphala -with flies inside the fruit; yajñāgo-The tree of branches form a part in the rituals in the sacrificial fire (Yajna); Hemadugdhaka -The tree on wounding yields golden coloured latex.
Ficus religiosa ---Bodhidruma -tree associated with bodhisattva, Cala dala -leaves oscillate even in slight breeze; Pippala -found in land Pippala; Kunjarāśana -food for elephant; Aśvattha -Horses tied to the tree (like a stable).
Bauhinia galpini---Kovidāra -spreads in ground;
Camarika -copper coloured flower; Yugapatraka -twin leaflets.
Cassia fistula---Āragvadha-helps removing enemies; rajavka-king among trees; Samyakalike Sami tree because of fruit type; Caturagula-four finger long fruits.
Ficus benghalensis---Nyagrodha-refers to prop roots growing down; Bahupāda -has many roots.
Besides, giving the description of plants in the form of concise and pithy names and arranging them in easily chantable ślokas, is perhaps the best way of memorising them.
Comparison of plants based on reproductive structures
Classifying, identifying, comparing and contrasting the plants based on their reproductive characters has a long tradition in the ancient Sanskrit literature. The term śimbī dhānya for pulses (legume fruit) has been in use even in Kautilya's Arthaśāstra (3rd century BC). It finds a mention in Tulāmānapautavam chapter while dealing with all the pulses like green gram, black gram etc. Again in Carakasamhitā (1st BC) the group of pulses which includes annual plants is given the name śamivarga. śamī is a wild tree (Acacia ferugineana). What is common between a wild tree and cultivated annuals (pulses)? Surely it cannot be the vegetative characters which widely differ. The only thing common between them is fruit/ flower character. On this basis the name Śamīvarga is given to include all the pulses. Similarly in Parāśara's (1st BC) Vkāyurveda also , śamīganiya is the name given for the family leguminosae. Carrying this logic further, in Amarakośa in two instances the above mentioned points get further support. In the chapter Vaiśya varga while classifying grains -mention is made of śamīdhānya, śukadhānya and śāli. Here śamīdhānya refers to pulses, śūkadhānya for dry cereals and śāli for wet land cereals. Surely if śamīdhānya means only the seeds (grains) of Sami tree why would it be used as an example of all pulses. Further it is mentioned that Māśadhānya, etc., (black grams and other pulses) constitute śamīdhānya. After this there cannot be any doubt about the grouping based on fruit characters.
Another authentic example can be cited to bolster the above argument. In Vanauadhi varga, while describing the plant Cassia fistula (belonging to the family leguminosae) one of the names used is śāmyaka i.e., like śamī tree which also belongs to family leguminosae. What is śāmyaka ? In what characters Cassia fistula is like Acacia ferrugineana? Kshiraswami makes it abundantly clear when he observes "śimbīphalatvāt śāmyaka " (it is like śamī because of legume fruit). This perhaps is a most conclusive evidence to show that the tradition of using fruit/flower characters in comparing and contrasting the plants has a long history of 800 years and not a flash in the pan.
conclusIon
The Amarakośa is by no means the oldest Sanskrit lexicon, though it is the oldest available one. As many commentators point out Amarasiha has borrowed information from the pre-existing lexicons. Unfortunately all of them (old lexicons) seem to be extinct now. The list of plants mentioned in Amarakośa is not comprehensive, in the sense it should not be taken as an indicator of the plants known to the people at that time. The lexicon includes only a selected few. From the modern botanical standpoint, the study of Amarakośa helps us to arrive at the following conclusions:
Contribution to Scientific Terminology: The various plant parts have been given exact and short scientific names. One of the present difficulties in Indian education, in switching over to Indian languages is said to be the paucity of exact and precise scientific terms. A perusal of Amarakośa however will clearly help us to collect proper scientific terminology with reference to plants in the present context. The precision with which the scientific terms are employed in Amarakośa to describe different parts of the plant becomes very evident when one comes across different terms for the different stages of growth of ovary (Kāraka), ovary immediately after fertilization (Koraka), unripe fruit (śalāu) and ripe fruit (Phala). Even the dried fruit that is dispersed is given a separate name (Vāna). This will not only indicate the precision and exactness with which the plant parts are described but also indicates that a detailed, systematic and scientific study of plants must have been a part and parcel of the education system at that time.
Classification of plants based on the sex organs:
The classification of plants into flowering and non-flowering indicates the emphasis laid on reproductive organs in the classification of plants. It is this system i.e., classification based on reproductive organs, that is followed even now in modern botany.
Parasites and Epiphytes:
According to Seal (1915) , Vkādanī and Vkaruha represent parasites and epiphytes respectively. This interpretation seems to be correct in view of the commentary of Kīrasvāmin (Oka, K G 1913) . Commenting on Vkhādan, Kīrasvāmin observes-Janma vrkshamapi hanti iti vkhādanī meaning that which destroys the tree of origin. This surely must be a parasite. While Vkaruha according to Kīrasvāmin (Vke rohati iti Vkaruha) is that which grows on the tree -meaning an epiphyte.
Ecological knowledge:
The mention of different places like Anupa, Pankila, betrays a primitive knowledge of the importance given to the surroundings in the study of plants.
Nomenclature and other Taxonomic aspects:
As is true of a lexicon, Amarakośa collects all the synonyms for a plant and mentions them as referring to a single plant. Etymological analysis of these names indicate that they are based on different characters of the plant and perhaps were in use in different localities. The collection of all these names would in a way serve as a brief taxonomic description of a plant. The different names on etymological scrutiny not surprisingly reveal a close degree of understanding of the plant characters and are indicative of the observational capacity of botanists of that time.
